Abstract-Little is known about how the symptoms experienced by individuals with serious mental illness (SMI) affect family relationships. This study assessed the association between symptoms and patient perceptions of family relationships. The sample of 226 outpatient Veterans diagnosed with SMI, whose relatives had low contact rates with treatment staff, was enrolled in a study that used shared decision making to consider family involvement in care. We analyzed baseline data using multiple regressions to understand the unique effect that positive, negative, and depressive symptoms have on perceptions of family relationships, including general functioning, problem solving, communication, support, satisfaction, conflict, and distress. Greater depressive and disorganized symptoms were significant, unique predictors of perceptions of poorer communication and problem solving, while higher levels of expressive negative symptoms-blunted affect, lack of spontaneity, and motor retardation-were unique predictors of better communication and problem solving. More depressive symptoms also significantly predicted perceptions of greater family conflict and distress. While we cannot assume causation, these associations underscore the important role of depression and expressive negative symptoms in adopting a family-centered approach in the care of persons with SMI.
INTRODUCTION
Research consistently shows that family involvement in the care of adults with serious mental illness (SMI) is associated with better outcomes, including reductions in clinical symptoms and relapse rates and improved treatment adherence and consumer functioning [1] [2] [3] [4] [5] . Previous research also shows that, in spite of this evidence, few family members of adults have contact with their relatives' treatment teams, in part because of barriers at the family and consumer level that may inhibit family involvement [6] [7] . Greater understanding of how patients' symptoms influence their family relationships and vice versa could guide strategies to promote family involvement in care and help clinicians provide more effective support to patients and families.
Previous studies on the association between patient symptoms and family relationships have focused on individuals diagnosed with depression; findings suggest that greater depression severity and poorer recovery correlate with lower patient-perceived family functioning and supports [8] [9] [10] . A cross-sectional study by Febres et al. found that among 117 inpatients diagnosed with severe depression, worse depression was correlated with poorer patientreported family functioning as measured by the Family Assessment Device (FAD) [8] . Longitudinal research shows similar results [9] [10] . Kamen et al. interviewed 373 depressed patients at baseline and after 1, 4, 10, and 23 yr [9] . Fewer depressive symptoms were associated with greater perceived family support at baseline and all subsequent time points, as well as with more rapid recovery trajectories over time. Keitner et al. assessed 78 depressed patients at hospital discharge and at 6 and 12 mo follow-up [10] . Nonrecovery or worse depression was associated with poorer patient-perceived family functioning (measured by the FAD) at all time points [10] . A cross-sectional study by Lincoln et al. examined the relationship between psychiatric symptoms and patient perception of family support in racially diverse populations with consistent findings [11] . The study surveyed 591 African Americans and measured depressive symptoms, family support, financial strain, and traumatic events. Fewer depressive symptoms were associated with greater levels of perceived family support [11] .
Among individuals with psychotic disorders, research has examined the relationship between psychotic symptoms and patient perception of caregiver criticism. Onwumere et al. interviewed 67 patients who had experienced psychosis and had a recent psychotic relapse [12] . An analysis of baseline data showed a significant positive correlation between perceived criticism and scores on the general subscale of the Positive and Negative Syndrome Scale (PANSS). Tomlinson et al. conducted a cross-sectional study of 33 adult patients with early psychosis and 24 firstdegree relatives (all parents) [13] . Results showed that patient perception of higher caregiver criticism, measured by the Family Attitudes Scale, was strongly correlated with greater psychotic symptoms (measured by the Brief Psychiatric Rating Scale) and higher levels of anxiety and depression (measured by the Hospital Anxiety and Depression Scale) [13] .
To our knowledge, no studies have examined the relationship between both depressive and psychotic symptoms and patient perceptions of multiple domains of their family relationships, including family functioning, problem solving, communication, conflict, distress, relationship support, and satisfaction among a broad sample of participants, including many diagnosed with psychotic disorders. Additionally, previous literature has focused on the effect of family support, or lack thereof, on patient symptoms [8] [9] [10] [11] [12] [13] . This study explores how patient symptoms uniquely affect patients' perceptions of their family relationships. A deeper understanding of how these symptoms interact with patients' perceptions of family relationships could inform new intervention strategies for individuals with SMI that aim to improve patient outcomes by improving family support and enhancing family involvement in care.
This study was a secondary analysis of a randomized trial that tested the Recovery-Oriented Decisions for Relative's Support (REORDER) intervention-an innovative, manualized protocol that uses a shared decision-making process to consider family involvement in care [14] [15] [16] . The REORDER study sample included 226 Veterans with SMI whose relatives had low rates of contact with treatment staff at study entry. For this study, we examined the relationship between symptoms and patient perceptions of family relationships at baseline. We hypothesized that more severe depressive and psychotic symptomology would correlate with less positive perceptions of family relationships.
METHODS

Description of Participants and Procedures
Study participants included both consenting Veterans who had received SMI diagnoses and, with the Veterans' permission, at least one consenting relative of each Veteran [15] . Recruitment sites included outpatient mental health programs situated at three medical centers within two Veterans Integrated Service Networks. Potential participants were identified via three routes: clinician referrals, a systematic review of clinical and program rosters, and recruitment materials displayed in participating clinics. Individuals were eligible if they were between the ages of 18 and 75 yr; had a chart diagnosis of schizoaffective disorder, schizophrenia, major depression with psychotic features, bipolar disorder (any type), or psychotic disorder not otherwise specified; and had a minimum of two outpatient mental health visits and contact with a caregiver or family member within the past 6 mo. Exclusion criteria included a history of homelessness, a significant traumatic brain injury, or having a relative who was frequently in contact with the clinical team (e.g., contact with a clinician at least monthly in the past 6 mo). Individuals needed to be willing to discuss possible family involvement in care; they were not required to commit to family inclusion in care [15] .
Eligible individuals were approached either in person at clinic appointments or by letter (at two of three sites). Letters notified the individual of potential eligibility and requested the individual contact study staff directly or return a postcard that permitted study staff to directly contact the individual. Upon contact, study staff described the study and, when applicable, met with the individual to obtain written informed consent. The institutional review boards of the University of Maryland School of Medicine and the Department of Veterans Affairs (VA) Greater Los Angeles Healthcare System approved the study [15] .
Of the 345 eligible consumers approached, 232 (67%) provided written informed consent. A total of 226 participants completed an initial in-person 90 min interview conducted by a research staff member. For the main study, individuals were assigned to REORDER or enhanced treatment as usual; however, because only baseline data were considered for this article, treatment assignment was not relevant [15] .
Assessments and Variables
Baseline assessments collected demographics, symptoms, and self-reports of family and caregiver relationships.
Symptoms
Symptoms were assessed with the PANSS [17] . The PANSS is an interviewer-administered severity measure that targets symptoms associated with schizophrenia (based on severity within the past week). It includes 30 items rated on a 7-point scale, from 1 = absent to 7 = extreme severity. Research assistants received biweekly supervision on the PANSS to ensure reliability. While the PANSS was initially scored with three subscales (positive, negative, and general symptoms) [17] , over time researchers have proposed a number of PANSS structural models to more precisely measure symptom dimensions of schizophrenia [18] . Wallwork et al.'s [19] PANSS five-factor model includes five subscales (positive, negative, disorganized, excited, and depressive) whose psychometric properties have been demonstrated to be good and have been validated in multiple samples [18] [19] . This five-factor model has guided our creation of the PANSS scale scores used in this analysis [19] . Further, based on accumulating evidence [20] [21] that negative symptoms are not unidimensional and are best represented by two facets-expression, which captures emotion, expression, and speech; and motivation and pleasure, which captures motivation and pleasure for engaging in social, vocational, and recreational activities-we divided the negative symptom items from Wallwork et al. [19] to create two separate negative symptom scores that reflect motivation and pleasure and expressive negative symptoms. It is important to note that "expressive negative symptoms" differ from "expressed negative affect," which would reflect more anger and irritation.
Family Problem Solving, General Functioning, and Communication
We used the FAD and the Family Problem Solving Communication (FPSC) scale to measure patient perceptions of family relationships, including dimensions of family functioning, problem solving, and communication. The FAD is an evaluative measure of family relations and family functioning and has well-established validity and reliability [22] . Although the FAD is composed of seven subscales, the original REORDER study chose to include just two subscales-problem solving (6 items) and general functioning (12 items), which were derived from Measures for Clinical Practice and Research [23] . We used the problem solving and general functioning subscales to assess family response to illness. The FPSC is a 10-item index that measures negative and positive facets of communication within families, including both incendiary and affirming communication, as well as overall problem solving (FPSC Total) [24] .
Perceived Family Support and Satisfaction
The Perceived Family Support and Satisfaction (PFSS) is a two-factor subscale of the Family Stability Index [25] , originally used in a National Alliance on Mental Illness consumer survey and further used in the Patient Outcomes Research Team study to assess consumers' empowerment within the family and consumers' perceived support. Family empowerment is measured with items such as "You have influence in your family" and "You feel your opinions and ideas count in your family," and examples of perceived support are "You feel your family accepts you the way you are" and "You feel you can depend on family members when you need help" [26] . Both factors of the subscale demonstrated good internal consistency as determined by a Cronbach alpha of 0.74 for the measure of family support and 0.88 for the measure of relationship satisfaction for this study.
Family Conflict and Distress
The Family Conflict and Distress (FCD) subscale consists of the family module from the Addiction Severity Index, an evaluative and diagnostic instrument used to assess an individual's level of alcohol and drug abuse or dependency [27] . The three-item subscale was used to measure occurrence of family conflict in the last 30 d, distress related to family conflict, and perceived need for family therapy [27] . Although the FCD subscale originated from the Addiction Severity Index, the FCD measures general family conflict; the instrument does not specify conflict regarding substance use or addiction.
Statistical Analysis
Data were analyzed with SPSS software (version 22.0, IBM; Armonk, New York). Pearson correlations were used to assess the bivariate relationships between the PANSS subscales and the perceived family relationship and functioning variables. In addition, multivariable analyses were conducted to assess the unique contribution of the PANSS subscales to perceived family variables. The PANSS subscales were log-transformed to improve normality; the transformed variables showed acceptable skew and kurtosis. A multiple linear regression model was used for the continuous family functioning variables (FAD subscales, FPSC subscales, and PFSS subscales), and a logistic regression model was used for the dichotomous family functioning variables (FCD variables). Age, race, sex, and marital status were added to the regression models as covariates. the PANSS subscales. Most study participants were male (n = 190, 84%). The mean ± standard deviation age was 51.5 ± Note: n = 2 did not report racial background, n = 1 did not report ethnicity, n = 3 did not report living arrangements. * PANSS statistics reflect the original values before log-transformation, higher PANSS scores indicate greater symptom severity, and data reported as mean ± standard error. PANSS = Positive and Negative Syndrome Scale, SD = standard deviation. 9.1 yr. A total of 130 (58%) participants were African American, 82 (36%) were Caucasian, 12 (5%) were of other races, and 2 (<1%) did not report racial background. Table 2 shows the correlation matrix between symptoms and family variables. The depression subscale was significantly related to each of the family functioning variables, and the disorganization subscale was not related to any. communication. Higher scores on the expression subscalethe subset of negative symptoms that includes blunted affect, lack of spontaneity, and motor retardation-were significantly related to less incendiary communication.
RESULTS
Description of Sample
Bivariate Analyses
Perceived Family Support and Satisfaction
In addition to the depression subscale, the excited subscale was significantly correlated with less satisfaction with family relationships, and the negative symptom subscale motivation and pleasure was significantly correlated with poorer perceived family support.
Family Conflict and Distress
Higher levels of depressive and excited symptoms were significantly correlated with greater perceived conflict, distress, and belief that treatment or counseling for family problems is important. Positive symptoms were also related to perceived conflict and distress but not belief that treatment or counseling is important. Table 3 shows the unique influence of symptom variables on patient-perceived family variables.
Multivariable Analyses
Family Problem Solving, General Functioning, and Communication
Higher levels of depression uniquely contributed to poorer patient-perceived family problem solving as measured by the FAD as well as to lower levels of family communication. In addition, greater levels of expressive negative symptoms significantly, uniquely contributed to producing less incendiary communication, while greater levels of expressive negative symptoms uniquely contributed to better overall communication. Higher levels of disorganized symptoms also uniquely contributed to poorer communication as measured by the FPSC incendiary subscale. Table 3 .
Multiple regression results (models 1-7) and logistic regression results (models 8-10). Independent variables are subscales of the PANSS. 
Perceived Family Support and Satisfaction
There were no unique contributions of symptoms to perceptions of family support and relationship satisfaction, despite several significant bivariate relationships.
Family Conflict and Distress
Greater depression uniquely contributed to greater perceived conflict, distress, and belief that treatment or counseling for family problems is important. No other symptom measures uniquely influenced perceptions of family relationships.
DISCUSSION
This study explored whether patient symptoms, including depressive and psychotic, uniquely influenced perceptions of family relationships, including general functioning, problem solving, communication, support, relationship satisfaction, conflict, and distress. As predicted, more severe depressive symptomology uniquely contributed to the prediction of poorer family functioning and greater conflict and distress. These results are consistent with previous work that suggests that greater depression severity and poorer recovery correlate with lower patient-perceived family functioning and support [8] [9] [10] . While we cannot assert causation from this study, the association between depression and more problematic perceptions of family relationships suggests the possibility of a negative effect of depression on family relationships, even among patients with psychotic disorders. Such depressive symptoms can be overlooked in the context of psychosis, but this relationship (depression and perceived poor family relationship) may be an unidentified but critical barrier to involving families in the care of these individuals. Depression may also have a direct effect on the nature of the family communication, inhibiting problem solving and causing distress. These results suggest there may be a benefit to prioritizing patients experiencing concurrent psychosis and depression for more careful evaluation of the need for family work. Clinicians working with these patients may need to probe carefully to determine the extent to which depression is coloring efforts to work with the patients' families. A critical question is whether the patients' perceptions are driven by depression such that treating the depression will improve perceived family problems, communication, and problem solving.
Another confounding variable is family members' burden and the effects that it might have on their attitude and behavior. Although our data are limited to patients' selfreports, Coyne et al. studied the effects on family members of living with a depressed person [28] ; they showed that a measure of family members' emotional reactions to patients' symptoms was a significant independent predictor of the differences of distress between family members living with someone currently in a depressive episode versus someone not experiencing a depressive episode. Further isolated analysis on this measure of subjective burden showed that high rates of family member distress were reduced to almost nothing when controlling for the burden [28] . It is possible that patients' depressive symptoms and their families' way of reacting to these symptoms have a negative and cyclical effect on each other.
It is also important to consider the possibility that depressed individuals, compared with other psychiatric groups, may be more susceptible to family conflict and problematic communication; this hypothesis is consistent with the seminal findings of Vaughn and Leff [29] , showing that lower levels of expressed emotion predicted relapse in a sample diagnosed with depression compared with schizophrenia. While we do not have independent data collected from family members here, our pattern of results makes it even more important that clinicians work with families. The fact that depression is uniquely associated with an increased belief that family counseling is important will help support that effort. Whatever the causal pathways are in the relationship between depression and troubled family relationships, these data underscore the importance of addressing depression among individuals with psychotic disorders in order to support increased family participation in care and family functioning.
In contrast to depression, the absence of emotional tone in the form of blunted affect and lack of spontaneity (negative symptoms) uniquely contributed to more favorably reported family relationships. The observed difference in results between expressive symptoms and motivation and pleasure symptoms supports the validity of dividing negative symptoms into categories [20] [21] . This could very well be a reflection of an overall dampening of distress and negative affect among those with greater levels of expressive symptoms. Individuals with high levels of expressive symptoms perceived less incendiary communication. Their own constrained behaviors may evoke less conflict. Alternatively, individuals with higher levels of expressive symptoms could reflect lack of awareness or sensitivity to emotional conflict and difficulty perceiving and understanding emotions in others. Unlike expressive symptoms, disorganization was associated with poorer communication and more perceived incendiary communication. It is plausible that disorganized behavior might frustrate families and evoke negative responses. Such reactions might reinforce disorganized symptoms, similar to depressive symptoms, and cause both family relationships and symptoms to negatively affect each other in a cyclical fashion. If so, it would be important for families to learn how to deal with such behavior without lashing out. Of course, this study does not allow us to know actual family behavior, but it makes sense that more disorganization might be more difficult for families. In any event, when attempting to include families in care and improve family well-being, the importance of the client's behavioral disorganization should not be overlooked.
It is notable that positive symptoms did not uniquely contribute to patients' perceptions of family relationships. Perhaps perceptions of family relationships are largely driven by variation in emotional and affective tone and less affected by delusions and hallucinations, particularly if those symptoms do not have any family-related content. Interestingly, no constellation of symptoms independently contributed to perceived family support or satisfaction with family relationships, although some symptom variables did have a significant association with these family variables in the bivariate analyses and symptoms as a whole significantly predicted perceived family support and satisfaction in the overall regression model analyses. This pattern of results suggests that perceived family support and satisfaction are more "global" evaluations that reflect, in part, an overall symptom profile rather than specific symptom levels; likely many other variables not captured here (e.g., financial assistance and help with activities of daily living from relatives) also influence perception of family support and satisfaction. This study is limited by our use of cross-sectional data, which precludes making inferences about causality. Further, the sample is restricted to the VA, is largely male, and only includes individuals whose families did not have regular contact with clinicians. Although this VA sample may not be representative of the general population with SMI, research comparing long-stay male psychiatric patients at VA facilities (N = 54) versus state psychiatric facilities (N = 75) shows that for both groups, cognitive impairments and negative symptoms predicted adaptive deficits while these deficits were unassociated with positive psychotic symptoms [30] . This study's largely male sample and Harvey et al.'s [30] full male sample emphasize the need for further research to identify the generalizability of these results in female Veteran and non-Veteran samples. Although females made up only 16 percent of our study sample, this proportion is higher than that found in the 2007 Veterans Health Administration evaluation of almost 900,000 Veterans with SMI, which reported 6.7 percent total female Veterans [31] . In the general population, younger individuals with SMI (≤31 yr) are more likely to receive treatment and have higher rates of care than older individuals with SMI (64 yr) [31] . In the Veteran population, the opposite trend has been observed. In the analysis by Watkins et al. [31] , approximately 40 percent of Veterans receiving services for SMI were between the ages of 55 and 64 yr, and the smallest cohorts receiving services were between 18 and 34 yr, followed by those 35 to 44 yr. Though the findings of this study are highly relevant to the Veteran population, particularly older Veterans, symptoms may have different effects on patients' perceptions of family relationships in the non-Veteran SMI population and in younger individuals with SMIboth Veteran and non-Veteran. These weaknesses are mitigated by the size and diversity of the sample as well as the use of multiple dimensions of perceived family functioning and relationships and interviewer-based symptom ratings.
CONCLUSIONS
This study found that specific symptoms contributed unique variance in patients' reports of family support and functioning. Depression contributed unique variance to lower levels of family functioning and family communication as well as to higher levels of family conflict and distress. In contrast, the negative symptoms of reduced expression contributed unique variance to better communication, while positive symptoms had no effect on any family measure. While these findings do not permit inferences about causal pathways underlying these associations, they underscore the important role of depression and expressive negative symptoms in adopting a familycentered approach in the care of persons with SMI.
